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August 24, 2018 
 
Mr. Nate Carlson 
Wolff Enterprises II, LLC 
6710 East Camelback Road, Suite 100 
Scottsdale, Arizona 85251 
 
Subject: Limited Phase II Subsurface Investigation 

325 Yolanda Avenue & 2532 Santa Rosa Avenue 
Santa Rosa, Sonoma County, California 95407 
AEI Project No. 387046 
 

Dear Mr. Carlson: 
 
This report presents the results of the Limited Phase II Subsurface Investigation (Phase II) 
performed by AEI Consultants (AEI) at 325 Yolanda Avenue & 2532 Santa Rosa Avenue, Santa 
Rosa, California (“the Site”).  The investigation was completed in general accordance with the 
scope of services outlined in our proposal dated May 4, 2018 (AEI Proposal Number 57981R), 
which was subsequently authorized by Wolff Enterprises II, LLC on May 4, 2018.   
 
The purpose of this investigation was to assess the presence/absence of impacted subsurface 
conditions (i.e., soil and soil gas) that may be associated with former underground storage tanks 
(USTs) at the Site and historical agricultural operations. Information regarding the site description, 
background, scope of work, findings, conclusions, and recommendations are provided in the 
following sections.   

1.0 SITE DESCRIPTION 
The Site is approximately 10.46 acres located on the north side of Yolanda Avenue and eastern 
side of Santa Rosa Avenue in Santa Rosa, California. The Site is currently a one-story warehouse 
planned for redevelopment with an apartment complex and is improved with asphalt and gravel-
covered areas and landscaped areas. The location of the Site is shown on Figure 1.  Figure 2 and 
Figure 3 present the Site maps. 
 
Groundwater monitoring data obtained from the State of California GeoTracker database for a 
nearby property indicated that the depth to groundwater is approximately 6.68 to 10.99 feet 
below ground surface (bgs).  Regional topography suggests that the inferred direction of 
groundwater flow beneath the Site is to the southwest direction.   

2.0 BACKGROUND  
A Phase I Environmental Site Assessment (ESA) was conducted by AEI and is presented in a 
report dated April 30, 2018. According to client-provided site plans, the Site is planned for 
redevelopment with an apartment complex development consisting of 11 apartment buildings, 
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one clubhouse building with a swimming pool, and four parking structures across the majority of 
the Site, with an In-N-Out fast food restaurant and parking lot on the northwest portion. In 2016 
as part of the case closure activities for the closed leaking underground storage tank (LUST) case, 
soil vapor testing in the area of the former on-site gasoline USTs was performed in the southwest 
portion of the Site. A 2016 soil vapor investigation identified concentrations of benzene in 2016 
soil gas probes SV-1, SV-4, SV-5, and SV-7 at a maximum concentration of 57 micrograms per 
meter cubed (μg/m3), slightly above the Regional Water Quality Control Board (RWQCB) 
residential environmental screening level (ESL) for benzene of 48.5 μg/m3. As the soil vapor 
testing results were above the residential ESL near an area with planned redevelopment with an 
apartment building, this finding was considered to be a REC. Based on a review of aerial 
photographs, the Site was also historically used for agricultural purposes. Therefore, there is the 
potential that organochlorine (OC) pesticides and/or arsenic and lead containing pesticides may 
have been used on the Site and was considered an Other Environmental Consideration (OEC).  

3.0 SCOPE OF WORK 
AEI was requested to perform an investigation, including advancing 20 shallow soil borings for 
the collection of soil samples and four soil gas probes for the collection of soil gas samples. The 
soil boring and soil gas probe locations are shown on Figure 2 and Figure 3. The completed 
activities are summarized below. 

3.1 Health and Safety Plan 

A site-specific health and safety plan was prepared, reviewed by onsite personnel, and kept onsite 
for the duration of the fieldwork.   

3.2 Utility Clearance and Permits 

Drilling permit was obtained from the County of Sonoma Department of Health Services for this 
investigation. A copy of the drilling permit is provided in Appendix A.  
 
Prior to drilling activities, proposed boring locations were marked on the ground surface with 
white paint.  Upon marking, Underground Service Alert (USA) 811 North was contacted, who, in 
turn, notified subscribing utility companies of the planned investigation work for underground 
utility locations to be marked along the ground surface around the Site boundaries and proposed 
boring locations, where accessible.  Private utility locating was conducted by Foresite of Pleasant 
Hill, California under subcontract to AEI to further identify and locate underground utilities on the 
Site, and to shift boring locations, as appropriate. 

3.3 Exploratory Borings 

On May 25, 2018, 20 shallow soil borings (SB-1A-D through SB-5A-D) and four soil gas probes 
(SV-1 through SV-4) were advanced at the Site. AEI contracted a State of California-licensed 
company, Environmental Control Associates of Aptos, California to advance each of the soil 
borings using a direct push, truck-mounted drill rig. The location and purpose of each boring are 
listed below: 
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• Borings SB-1A-D through SB-5A-D were advanced to a depth of two-2 feet bgs and evenly 
spaced across the Site for soil sample collection to assess historical agricultural use at the 
Site. 

• Soil gas probes SV-1 through SV-4 were advanced to a depth of 5.5-feet bgs for the collection 
of soil gas samples in the vicinity of the 2016 soil gas probes SV-1, SV-4, SV-5, and SV-7 that 
exhibited benzene concentrations in soil gas in 2016. 

The locations of the soil borings and soil gas probes were chosen in part based on access 
availability due to existing landscaping (trees, brush, and tall grasses), pavement, and utility 
clearance at the Site. Soil borings and soil gas probe locations are shown on Figure 2 and Figure 
3. 

3.3.1 Soil Sampling 
During soil boring advancement, soil borings SB-1A-D through SB-5A-D and SV-1 through SV-4 were 
continuously sampled throughout their entire depths for the purposes of lithologic logging, field 
screening (headspace testing), and laboratory analyses.  Soil samples were obtained using a single-
walled coring system approximately 2.25 inches in diameter and 2 or 4 feet in length containing 
plastic liners.  The coring system was connected to 1-inch diameter, flush-jointed drill rod that was 
hydraulically driven (pushed) by the rig to each target sample depth.  Upon retrieval from each 
sample depth interval, the coring system was opened, and the plastic liners were removed and cut 
for visual inspection and lithologic logging purposes.  Recovered soil samples were examined for soil 
classification and described on detailed boring logs in general conformance with the Unified Soil 
Classification System (USCS).  Additional lithologic descriptions and drilling information were 
recorded on the boring logs, presented in Appendix B.   
 
Upon sample collection, the ends of the plastic tubes were sealed with Teflon™ tape and capped.  
The samples were labeled with the project name, project number, boring number, sample depth, 
and sampling date/time of sampling.  After labelling, the samples were placed into a chilled ice chest 
containing crushed ice for transport to the analytical laboratory. Chain-of-custody documentation 
was completed and accompanied the samples to the analytical laboratory.  

3.3.2 Soil Gas Probe Installation  
Four soil gas probes (SV-1 through SV-4) were installed at the Site as shown on Figure 2.  The 
soil gas probes were installed and sampled in general accordance with the guidelines presented 
in the Advisory: Active Soil Gas Investigations, prepared by the California Department of Toxic 
Substances Control (DTSC), et al., dated July 2015.   
 
Construction of soil gas probes began by advancing a borehole to approximately 5.5 feet bgs. 
Clean, dry sand (Lonestar No. 2/12 sand) was then backfilled into the bottom of the borehole to 
5.0 feet bgs.  This was followed by the installation of a temporary soil gas probe attached to inert 
0.25-inch diameter Teflon™ tubing extending to the top of the sand pack.  The soil gas probe 
was positioned at approximately 5 feet bgs in the boring.  After the probe and tubing were set in 
place, an additional 6 inches of clean, dry sand was added above the tip of the probe. The 
borehole annulus above the sand pack was then filled with approximately 1 foot of dry granular 
bentonite, followed by the placement of hydrated granular bentonite to grade.   
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3.3.3 Soil Gas Sampling  
After waiting approximately 120 minutes for the probe locations to equilibrate with the 
surrounding material, a shut-in test was performed to check for leaks in the above-ground 
sampling manifold. The shut-in test was performed by exerting a vacuum on the sealed above-
ground manifold with a six-liter purge canister for at least one minute or longer. If there was any 
observable loss of vacuum, the fittings were adjusted until the vacuum in the sample train did 
not noticeably dissipate. Fittings used for the soil gas sampling train consisted of Swagelok® type 
fittings.  A total of three volumes of air were purged from the annular space and tubing prior to 
collecting a sample through a laboratory-supplied regulator set at 200 milliliters per minute.   
 
Following the shut-in test and purging, a soil gas sample was collected from the soil gas probes. 
A leak check was performed at each location by introducing and maintaining helium in the ambient 
air within a plastic shroud placed around the sample apparatus for the duration of the sample 
collection.  The soil gas sample was collected using a laboratory-provided sampling manifold 
(sampling train) with an average flow rate of 200 milliliters per minute, into a one-liter Summa™ 
canister. Initial and final readings on the vacuum gauge were recorded at the beginning and end 
of sampling to confirm sample collection.  Sampling was completed with a slight vacuum [of 
approximately -5 inches of mercury(Hg)] remaining in the canisters.  Upon sample retrieval, the 
Summa™ canisters were labeled with the appropriate project information, including the project 
name, project number, sample location and depth, date and time of sampling, sampler’s name, 
canister identification number, and the initial and final canister vacuums.  Chain-of-custody 
documentation was completed and accompanied the Summa™ canisters to the analytical 
laboratory. 

3.3.4 Boring and Soil Gas Probe Destruction 
Upon completion of sample collection and removal the probe construction materials, the borings 
and soil gas probes were backfilled with a neat cement grout.  The grout mixture consisted of one, 
94-pound bag of Portland Type I/II cement to every five-gallons of water.   

3.4 Investigation-Derived Waste 

Investigation-derived waste was left onsite in two labelled, sealed, five-gallon bucket.   Disposition 
of the waste(s) will be dependent upon the analytical results.  Upon receipt of the laboratory 
analytical results and waste profiling, removal and transport of the waste(s) to an appropriate 
disposal facility can be arranged and implemented upon client approval.   

3.5 Laboratory Analyses 

The soil and soil gas samples were submitted to a State of California certified laboratory, ESC Lab 
Sciences of Mount Juliette, Tennessee for analyses. The soil samples from borings SB-1A-D 
through SB-5A-D at 0.5 feet bgs were composited into five four-point composites by the 
laboratory for analysis of organochlorine pesticides (OCP) using United States Environmental 
Protection Agency (US EPA) Testing Method 8081A. Five discrete samples borings SB-1A-D 
through SB-5A-D were analyzed for arsenic and lead using US EPA Testing Method 6010B. Soil 
gas samples were analyzed for VOCs using US EPA Testing TO-15 and helium as a leak check 
compound using ASTM D Test Method 1946-90.  
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Upon receipt and review of the initial laboratory data, discrete samples from COMP-5, SB-5A 
through SB-5D at 0.5 feet bgs and discrete samples SB-5A through SB-5D at 2 feet bgs were 
further analyzed for OCPs using US EPA Testing Method 8081A. 
 
Chain-of-custody documentations and the certified analytical reports are provided in Appendix C.   

4.0 FINDINGS 

4.1 Subsurface Conditions  

Subsurface conditions observed during the drilling activities of borings SB-1A-D through SB-5A-D 
and SV-1 through SV-4 indicate that the Site is primarily underlain by sediment including silt, 
sandy silt, clay, and silty clay to the maximum depth investigated (5.5 feet bgs). Groundwater 
was not encountered during drilling activities. There were no visual or olfactory evidence (i.e., 
soil discoloration, odor) of potentially-impacted soils observed in soils that were recovered during 
drilling activities.  

4.2 Analytical Results 

For the purpose of providing context to the data obtained during this investigation, analytical 
results are compared to available regulatory screening levels. The RWQCB ESLs and the State 
Water Resource Control Board’s (SWRCB) Low Threat Closure Policy (LTCP) soil gas criteria (no 
bioattenuation zone) were used for comparison values under a residential land use scenario for 
this investigation. The ESLs and soil gas criteria are considered to be conservative. Under most 
circumstances, and within the limitations described in the ESLs and soil gas criteria, the presence 
of a chemical in soil or soil gas at concentrations below the corresponding ESL and soil gas criteria 
may be assumed to not pose a significant threat to human health and the environment. Additional 
evaluation may be necessary at sites where a chemical is present at concentrations above the 
corresponding ESL and soil gas criteria.  

4.2.1 Soil Sample Analytical Results 
Tables 1 presents a summary of the soil sample analytical results, and laboratory analytical 
documentation is provided in Appendix C. The results can be summarized as follows: 
Agricultural Sampling 
• Several OCPs including chlordane, 4,4-dichlorodiphenyldichloroethane (4,4-DDD) 4,4-

dichlorodiphenyldichloroethylene (4,4-DDE), and 4,4-dichlorodiphenyltrichloroethane (4,4-
DDT) were detected in the shallow soil samples collected from the Site. 

o Chlordane was detected in a composite sample from boring SB-5A-D (COMP-5) at a 
concentration of 1.79 milligrams per kilogram (mg/kg), which is above the applicable 
Tier 1 and direct contact residential ESLs of 0.48 mg/kg. Chlordane was not detected 
at or above the laboratory method reporting limits (MRLs) in the other four 
compositions samples (COMP-1, COMP-2, COMP-3, and COMP-4).  

o The discrete samples from COMP-5 (SB-5A through SB-D at 0.5 feet bgs) and the 
discrete samples SB-5A through SB-5D at 2 feet bgs were further analyzed for OCPs 
to further evaluate the elevated chlordane. Results from the discrete analysis indicate 
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that elevated chlordane was detected in sample SB-5A at 0.5 feet bgs at a 
concentration of 8.70 mg/kg, which exceed the applicable Tier 1 and direct contact 
residential ESLs of 0.48 mg/kg. Chlordane was not detected at or above the laboratory 
MRLs in the deeper 2 feet bgs sample at location SB-5A. In addition, low levels of 
chlordane were detected in SB-5B and SB-5C at concentrations of 0.114 mg/kg and 
0.116 mg/kg, which is protective of the applicable Tier 1 and direct contact residential 
ESLs of 0.48 mg/kg. 

o Low concentrations of 4,4-DDE and 4,4-DDT were detected in the composition sample 
COMP-4 at concentrations of 0.00125 mg/kg and 0.00153 mg/kg, respectively. The 
concentrations are protective of the applicable Tier 1 and direct contact residential 
ESLs of 1.9 mg/kg.  

o Concentrations of 4,4-DDT were detected in discrete samples SB-5A, SB-5B, SB-5C, 
and SB-5D at 0.5 feet bgs at concentrations of 0.029 mg/kg, 0.00354 mg/kg, 0.00132 
mg/kg, and 0.00258 mg/kg, respectively. The concentrations are protective of the 
applicable Tier 1 and direct contact residential ESLs of 1.9 mg/kg. Concentrations of 
4,4-DDT were not detected at or above the laboratory MRL in each of the respective 
deeper 2 feet bgs samples. 

o Concentrations of 4,4-DDD were detected in discrete sample SB-5D at 0.5 feet bgs at 
a concentration of 0.00105 mg/kg. The concentration is protective of the applicable 
Tier 1 and direct contact residential ESLs of 2.7 mg/kg. Concentrations of 4,4-DDD 
were not detected at or above the laboratory MRL in the deeper 2 feet bgs sample. 
 

• Arsenic and lead were detected in discrete soil samples collected from soil borings SB-1D 
through SB-5D.  

o Lead concentrations ranged from 6.83 mg/kg to 38.2 mg/kg. The detected 
concentrations of lead were protective of the applicable Tier 1 and direct contact 
residential ESLs of 80 mg/kg.   

o Arsenic concentrations ranged from 1.26 mg/kg to 6.43 mg/kg. The detected arsenic 
concentrations were found to exceed applicable Tier 1 and direct contact residential 
ESLs (0.067 mg/kg); however, the detected concentrations of arsenic in shallow soils 
at the Site are found to be within the range of naturally-occurring background levels 
(upper limit of 11 mg/kg) in San Francisco Bay Area Holocene alluvium soils (Duverge, 
2011).  Research studies performed in other portions of the San Francisco Bay Area 
(Lawrence Berkeley National Laboratory, 2002; Scott, 1991) and nationwide 
(Shacklette and Boerngen, 1984) have cited larger ranges of background arsenic 
concentrations. 

4.2.2 Soil Gas Analytical Results 
Table 2 presents a summary of the soil gas sample analytical results, and laboratory analytical 
documentation is provided in Appendix C. The results can be summarized as follows: 
• The soil gas samples yielded benzene, toluene, ethylbenzene, and total xylenes (collectively 

“BTEX compounds”) concentrations of 50.9 µg/m3 (SV-1) 138 µg/m3 (SV-3),47.1 µg/m3 (SV-
1) and 244 µg/m3 (SV-1), respectively. The concentration of benzene in SV-1 (50.9 µg/m3) 
was observed is slightly above the applicable ESL of 48 µg/m3; however, is below the SWRCB 
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LTCP soil gas criteria of 85 µg/m3. The other detected concentrations did not exceed the 
applicable ESLs for residential vapor intrusion. 

• Several additional VOCs were detected in the soil gas samples collected and analyzed as 
shown on Table 2; however, the detected VOCs were below their applicable ESLs for 
residential vapor intrusion.  

• The leak check compound helium was not detected in the soil gas samples collected indicating 
that a significant leak was not present during sampling and the results collected are therefore 
considered valid for their intended purpose.  

5.0 SUMMARY AND CONCLUSIONS 

AEI performed a limited Phase II subsurface investigation at the Site as described above.  The 
purpose of this investigation was to assess whether subsurface conditions (i.e., soil and soil gas) 
associated with the former USTs and historical agricultural operations have significantly affected the 
Site. Twenty shallow soil borings and four soil gas probes were advanced during the investigation 
for the collection of soil and soil gas samples.  Soil samples collected were analyzed for OCPs, 
arsenic, lead, and VOCs. Soil gas samples collected were analyzed for VOCs. 
 
Analytical results generated during this investigation indicate the following: 
 
• Shallow soil sample results for the agricultural investigation indicated elevated concentrations 

of chlordane in the composition soil sample (COMP-5) collected from soil borings SB-5A 
through SB-5D at 0.5 feet bgs that exceed the applicable Tier 1 and direct contact residential 
ESLs. Further analysis of the discrete soil samples from COMP-5 indicate that the elevate 
chlordane was primarily from the soil sample collected from soil boring SB-5A at a depth of 
0.5 feet bgs. Chlordane was not detected at or above the laboratory MRLs in the deeper two-
foot bgs sample at location SB-5A. Based on the results, the residual chlordane concentrations 
are likely limited in vertical and lateral extent. In addition, arsenic was detected at 
concentrations ranging from 1.26 mg/kg to 6.43 mg/kg, which is consistent with typical 
background concentrations (up to 11 mg/kg) for the Bay Area (Duvergé, 2011). Based on the 
elevated chlordane concentrations detected in SB-5A at 0.5 feet bgs, AEI recommends a Site 
Management Plan for the northwestern portion of the Site to manage exposure to soils that 
could be potentially impacted with elevated residual chlordane concentrations. 
 

• Soil gas sample results from the former UST area indicates that low concentrations of BTEX 
compounds were detected in each of the four soil gas samples analyzed. Results from soil gas 
probe SV-1, advanced near 2016 soil gas sample SV-5 indicate a benzene concentration of 
50.9 µg/m3, slightly lower than 2016 soil gas probe SV-5 result of 57 µg/m3. Although the 
concentration is slightly above the residential ESL of 48 µg/m3, it is below the LTCP residential 
soil gas criteria of 85 µg/m3. Based on the results, a small area of residual hydrocarbons is 
likely still present beneath the Site in the vicinity of the former gasoline USTs. AEI 
recommends to implement the Revised Soil and Groundwater Management Plan and Health 
and Safety Plan prepared by Environmental Geology Services dated May 12, 2017 to manage 
impacted soil in the southwestern portion of the Site that may be identified during the Site 
redevelopment.  
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7.0 REPORT LIMITATIONS AND RELIANCE 
This report presents a summary of work completed by AEI Consultants.  The completed work 
includes observations and descriptions of site conditions encountered.  Where appropriate, it 
includes analytical results for samples taken during the course of the work.  The number and 
location of samples are chosen to provide the requested information, subject to scope of work 
for which AEI was retained and limitations inherent in this type of work, but it cannot be assumed 
that they are representative of areas not sampled.  This report should not be regarded as a 
guarantee that no further contamination beyond that which could have been detected within the 
scope of this investigation is present beneath the subject property.  Undocumented, unauthorized 
releases of hazardous material, the remains of which are not readily identifiable by visual 
inspection and are of different chemical constituents, are difficult and often impossible to detect 
within the scope of a chemical specific investigation. 
 
Any conclusions and/or recommendations are based on these analyses and observations, and the 
governing regulations.  Conclusions beyond those stated and reported herein should not be 
inferred from this document.  These services were performed in accordance with generally 
accepted practices, in the environmental engineering and construction field, which existed at the 
time and location of the work.  No other warranty, either expressed or implied, has been made. 
 
This investigation was prepared for the sole use and benefit of Wolff Enterprises II, LLC.  All 
reports, both verbal and written, whether in draft or final, are for the benefit of Wolff Enterprises 
II, LLC.  This report has no other purpose and may not be relied upon by any other person or 
entity without the written consent of AEI.  Either verbally or in writing, third parties may come 
into possession of this report or all or part of the information generated as a result of this work.  
In the absence of a written agreement with AEI granting such rights, no third parties shall have 
rights of recourse or recovery whatsoever under any course of action against AEI, its officers, 
employees, vendors, successors or assigns.  Reliance is provided in accordance with AEI’s 
Proposal and Standard Terms & Conditions executed by Wolff Enterprises II, LLC.  The limitation 
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Matt Shacklock

Brian Ford
Thursday, June 07, 2018 2:48 PM
Login; Sample Storage; Extractions; Brian Ford
L997491‘AEICONWCCA* re-log and log off hold ***ooh tomorrow***

From:
Sent:
To:
Subject:

HighImportance:

Please re-log and log off hold for SV8081CA and TS as EX due 06/14. SV8081CA: 1.5x multiplier for short hold. Holding
time expires tomorrow,Fri 06/08. Hold labels 5-172, 5-174.

SB-5A - 0.5
SB-5A-2
SB-5B- 0.5
SB-5B-2
SB-5C- 0.5
SB-5C-2
1997491-10 (SB-5D- 0,5) transfer TS.
SB-5D-2

Thanks,

* Brian Ford
Technical Service Representative
ESC Lab Sciences -a subsidiary of Pace Analytical
12065 Lebanon Road | Mt.Juliet, TN 37122
615.773.9772
bford@esclab5ciences.com | www . esciabsciences.com

This E-mail and any attached files are confidential , and may be copyright protected if you are not the addressee , any dissemination of this communication is stnctly prohibited ,

if you have received this message In error , please contact the lender immediately and delete /destroy all information receded .
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